INTRODUCTION
Development of technology gained a great acceleration during the last century. Materials that are procured from nature cannot keep up with this development. Thus, new searching about materials became compulsory. To meet the material requirements of developing technology, a combined structure is developed which is formed by joining two or more different materials in macro level. This new structure which is called composite material has the superior properties of the materials which form itself. Types and area of usage of composite materials is increasing day by day.
Composite plates with Aluminum metal matrix show an elasto-plastic behavior during forming operations. Elasto-plastic situation of the material is characterized as the permanent deformations on the material after elastic region is exceeded and a specific stress value is reached. Initiation of plastic deformation in a composite material is determined by the help of a yield criteria. Residual stresses occur in the material because of the deformations arising from plastic stresses [1, 2] .
Daining et al. investigated the elasto-plastic stress-strain behaviours of metal matrix composite materials using finite element method [3] . Sayman investigated the elasto-plastic behaviour of simply supported stainless steel reinforced aluminum metal matrix laminated composite plates under transverse [6] and in-plane [7] loads using finite element technique. Sayman stated that composite structure increases yield strength and rigidity. Also it is stated that residual stresses can be used for enhancing mechanical properties. Özben and Arslan investigated the elastic and plastic behaviour of laminated composite plates under transverse loads using finite element method [4, 5] .
Purpose of this study is to determine plastic behaviour of composite materials. To find the plastic behaviour manner of the material, finite element based elasto-plastic stress analysis is executed using ANSYS packaged computer software. Composite material is manufactured. Tensile and shear tests are carried out to obtain necessary data for elasto-plastic stress analysis. Besides, composite material is manufactured using two different methods which are hot pressing method and resiny method. Composite plate properties and quality is corresponded in terms of manufacturing method.
This study is constituted from three stages. First of all, a metal matrix composite plate is obtained. Matrix material of the composite structure is aluminum plate and reinforcement material is steel fibre. Steel fibres are placed on the matrix in only one axis. To procure a bond between matrix and fibre hot pressing or epoxy resin is used. Composite structure is subjected to heat treatment for an hour in 80°C for gelling and hardening of epoxy resin. Resiny manufacturing method is simpler than hot pressing method. In this method, high affinity of aluminum to oxygen does not engender a disadvantage. After the manufacturing of composite plate, simple tensile and shear tests are performed to achieve engineering constants and mechanical properties of the composite structure. It is seen that, tensile strength of composite material increases with the increasing fibre ratio. From the performed mechanical tests, it is understood that has no contribution on the strength of composite material but it is a very good adhesive indeed. In the final stage, elasto-plastic finite element based stress analyses are executed using ANSYS computer packaged software. In the finite element analyses, elasto-plastic stress values are calculated for (0/90°) 2 symmetrical cross reinforced and (15/-15°) 2 , (30/-30°) 2 , (45/-45°) 2 symmetrical angular reinforced laminated aluminum metal matrix composite plates. In symmetrical laminated plates, plate is simply supported from all of the sides to prevent them to move in x and y directions. TsaiHill Theory is used as a yield criteria in the analyses. 
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COMPOSITE STRUCTURE
Two 5083 series aluminum plates are prepared in the dimensions of standard tensile test sample. Chemical composition and mechanical properties of aluminum is given in Table 1 and Table 2 respectively. Paksoy resin is prepared by mixing components A and B in a container for approximately 3 minutes and applied on the aluminum plate. Resin composition and properties is given in Table 3 . Steel fibres of 150 mm length are placed on resiny aluminum plates. Mechanical properties of steel fibre are given in Table 4 . Some more resin is applied on steel fibres and the other aluminum plate is placed on them. Plates are slightly compressed by hand to avoid pores on structure. After heat treatment as mentioned above, resin is hardened and bond is procured between aluminum matrix and steel fibres. A manufactured sample of composite plate is seen in Figure 1 . 
EXPERIMENTAL STUDY
Tensile and shear tests of composite structure is performed for finding necessary mechanical properties of composite material for elasto-plastic stress analysis. Tests are performed in Hitit University Engineering Faculty Laboratories with 100 kN computer controlled Shimadzu Autograph Universal Testing Machine. The samples for tensile tests are prepared according to TS 138 EN 10002-1 standards.
Thickness of the obtained composite structure is more than 3 mm. Thus, the gauge length is calculated with below equation;
where Lo is initial gauge length of the sample, So is initial crosssectional area and 5.65 is a coefficient related with the thickness of the tensile sample. A special apparatus is used in tests for preventing shear between matrix and fibres. A snapshot from the shear testing operation is seen in Figure 2 and graphical output of the tensile testing is seen in Figure 3 . Necessary mechanical properties of composite material for elasto-plastic stress analysis is obtained from the results of tensile tests as given in Table 5 . http://dx.doi.org/ 10.12776/mie.v12i1-2.178 
ELASTO-PLASTIC STRESS ANALYSIS
Elasto-plastic stress analysis are executed in Hitit University Engineering Faculty using ANSYS packaged software. A four laminated plate of 50x50x3.2 mm dimensions is modelled in which thickness of each plate is 0.8 mm. the model is simply supported to prevent motion in x and y axes. The model is subjected to a pressure of 10 MPa as shown in Figure 4 . The solution procedure for above mentioned mechanical problem will be described step by step thereinafter. The model is divided into elements of finite number. Direct Stiffness Matrix (D) of all elements and the whole model is found.
In this equation, E; is the elasticity modulus and ν; is the poissons ratio. Stress-Displacement Matrix (B) is found for all elements.
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In this equation, superscript "e" indicates element and
where J is the Jacobean Matrix.
Rigidity Matrix is found for all elements.
Then Overall Rigidity Matrix is constituted by combining Element Rigidity Matrices. Displacements are calculated from the equation 
If the equivalent stress is less than the yield strength (X), elasticity limit is not exceeded and plastic analysis is not necessary. If the equivalent stress is more than the yield strength (X), stresses are calculated from Ludwig Equation which is given below. (10) where σ o is the yield strength of the material, K is the strength coefficient and n is the strain hardening exponent.
Stress distribution on finite element composite model is seen in Figure 5 . 
CONCLUSION AND RESULTS
Elasto-plastic stress analyses results for all symmetry and orientation situations in critical nodes (A, B, C, D and E which are seen in Figure 5 ) are given in Table 6 .
Conclusions from the performed analyses are listed below:  Resin has no effect on strength of the composite structure.  Density of resin is low and has no negative effect on weight of the composite structure. 
